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OQM SµX*KJ§�ELK.£¥T_d HJO d�p9^9^9KJE=dJd HCj¨EI0wp9\,^��PdJE=E�=ÚT_§lAg¸P0y��A � j¨E(Z~TodaX*^9^@E�X
KaX*GWl=ENOQMêHCjWE�09p9\,^��µMPOQK.£
dCp�³�lLT_E�GIHCSUc�SµX
KJ§rE��4T_dYXQl³l=OQ\,^gX
GwToE=Zj0Ic+X�HCKaX*GWdCurE�KJd�EÌdCHaXU09TVSUT��*X*HCT_O]GfO]MÚHCj¨E�2NX=u�E_5 ¶Ð¶ �~}P;BA
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u+=0.1
u+=0.01
u+=0.001

u+=0.1
u+=0.01
u+=0.001

��Xr� �p0g�=ÚT_§Qp9KJE�¸`´ÐD OQ\,^9KJE=dJdCTUu�E�HCKaX=urELSVTUGW§/2NX=urE³d�MPOQKNHCjWE�3wpw`µM��WQg�¶Z·Q k x9l=OQG9GWE=lLHCTVG¨§FQ��<Z ¸�HJOFQ����
MPOQK(HCjwKJE³Eáu]X*SVp¨E³dzOQM%Q{��¤n��Xr��´L£·Z �wxx�¥Z ¸`¤�C�SUS�2NX=urE³d�X
KJE SVTUGWE�X
KCSUc2p9GWdCHaXU09S_EtHJOüHCKaX
G¨dCu�ELKJdJE
^@E�KCHCpwKO0gX
HCT_OQGWd�A �p0g��´L£¸Z ª;x��¹Z ¸`A � jWEª2NX=u�E=d�2NTUHCj+Q{�ºZ �[¤_¸`�Ç�G¤æ�9¸tX*KJEÌSUTUGWE�X
KCSUc[d�HaX?09S_EÌHJO
HCKaX*GWdCu�ELKJdJE(^ ELKCHCp9KO0gX*HCT_O]GWd	A» `~^@ELKCTV\�ELGIHJd�2�TVHCj�Z9OQp�09SUc Z~KCTVurE�G�£wSV\¼3WO42�xÚTVG�2NjwTol�j%§QKaX=uITUHaX
HCT_O]GyX
SNX*GWZ�dCp9KCM�XQl³E¤HJE�Gw�
dCT_O]Gf§]KaXQZ;T_ELG~H�dCHCKJE=dJdJE=dNX*KJEzl³OQ\,^ ELHCTUGW§9x;jyX=u�E�p9G¨l³O³u�ELKJE=Z+dJOQ\�E�GWE�2&^9j¨E�G¨O]\�ELGgX[A @ jwTVS_E�u�ELKCc
HCj9TUG�£9SV\�d�^9KJO;Z;pWl=E�HCj¨E�lJjyX
KaXQlLHJE�KCT_dCHCT_lkl�X
^wTVSUS X*KCc�KCT_Z9§rE�MPO]SUS_O42ÐE=Z¹0Ic X¢£9G¨§�ELKCTUGW§2TVG¨dCHaX?0wTVSUTVHvc5ïDÐ� � D¦����;vx�HCj9T_lJq�ELKÐ£wSV\�d ^9KJO;Z~pWl=E X½2NT_Z9ELKÐl�X
^wTVSUS X*KCc,KCToZw§�E�HCjgX*HÐl=O]GIHCTUG~p¨E³dFHJO¾09KJOIXQZ9ELG¿Aa=9pwKC�
HCjWELKC\�O]KJE]xgHCjWE�MµKJO]GIH³x O]K�SoE�XQZ;TUGW§kE=Z9§rE OQMiHCj¨Et£9SU\+x@KJEL\kX*TVGWd�^9SµX*GgX
K��gTUH ZwO;E³d�GWOQHzEa`;^@ELKCToELGWl=E
£9GW§rELKCTVG¨§'5 ¶ h)=6D¦���;xl± � �r�4;­A
� jWEzSUp�09KCT_l�X
HCT_OQG¥X*^9^9KJO³`~TU\kX
HCT_O]GfMPOQKNHCj9T_dN^wKJO`09S_EL\ cIToELS_Z9dzX
GfE	H�pyX
HCT_O]G2OQM6HCjWEzMPOQKC\��C¸`Aï�r�2NTUHCj�XtG¨O]G9�vl=O]GIu�Ea`À3wpw`

M��WQg�¶Z·Q } �¥Q k ¤ �C¸`A �I�
R�p9\�ELKCTol�X*SYEa`~^ ELKCTU\üELGIHJd)5 ¶ h�b9�r�~x h ¶ ���Ix h��r�	;(X*GWZ#X*GgX
SUc;dCT_d'5 ¶ b9�r�4;\2NTUHCjÁ£�dC\kX
SUSYdCj¨O42
HCjgX*HzHCjWE,Ea`;^@ELKCTV\�ELGIHaX
S4OE0WdJELKCu]X
HCT_OQGWdÌl�X
Gµ0@EáEL`~^9SµX*TVGWE=Zµ0Ic�HCjWEá^9KJE=dJELGWl=EáO]M�n[w�zrs	cOq�y`~��{cOs	m�tm�fpe?s�m��[y4qP�Um	Â ´ G�^gX*KCHCTolLp9SµX*K³x�2NjwTVS_E¾2ÐE�X*q�Ã�p9\,^�TUG9TUHCT X*SiZWX*HaX,§QTVurEtKCT_dJEÌHJO¢l=O]\,^9KJE=dJdCTUu�E½2NX=u�E=d³x
\�O;Z9ELKaX
HJELSUc dCHCKJOQGW§FÃ�p9\,^Wd,l�X*G ELu�OQSUu�EkTUGIHJO�X2Z9OQp�09S_E�dCj¨O;lJq�dCHCKCp¨l�HCpwKJE�TUG�2Nj9T_lJj�HCjWEüSoE�XQZ;�
TUGW§�dCjWO;l�qkTod·p9GWZ9ELKJl=O]\,^9KJE=dJd�TVurEK´iHCjWE�dC^ E=E=Zµ�ÌOQM6HCjWE dCjWO;lJqüu~T_OQS X*HJE=dNHCjWE�ELG~HCKJOQ^Ic+l=OQGWZ;TUHCToOQG
�C¸`Aï{r��A � j¨EÐHCKaX*TVSUTVG¨§62NX=urENT_d4l³OQ\,^9KJE=dJdCTUu�E�X
GWZ,HCKaX�u�ELSodÐX*H XzdCS_O42ÐELK¦d�^ E=E=Z�A�=WOQK dCHCKJOQGW§�ELKnTVGwTVHCTµX
SÃ�p9\,^Wd³x
HCjWENdJOQSUp9HCToOQG ELurO]SUu�E=d X]dnX�KaX
KJELM�XQlLHCToOQG�2NX�u�EÐl=OQG9GWE=lLHJE³Z�HJOÌX*G p9G¨Z9ELKJl³OQ\,^9KJE=dJdCTUu�E,2NX=u�E5 h ¶ ����;B�~HCj9T_d�dCHCKCpWlLHCp9KJEÌEa`~^9SµX
TUGWdNZ~TodJlLKJEL^gX*GWlLToE=d,0 ELHB2ÐE³ELG2E�X
KCSUToELK�HCj9TVGf£9SU\ Ea`;^@ELKCTV\�ELGIHJd�5ÅÄ�Ä�;
X*GWZ�X
GgX*SUcwd�Tod�0gXQdJE=Z�O]G�HCjWEflLS XQdJdCT_l�X
S HCjWE=OQKCc�O]M�l=O]GWd�E�KCu]X*HCT_O]G�SµX	2Yd³x#2NjwTol�j#l³OQGWdCT_Z9ELKJd,O]GwSVc
l=O]\,^9KJE=dJd�TVurEF2NX=u�E=d�A � jWE�^wKJE³d�E�G¨l³E¢O]M�p9GWZ9ELKJl=OQ\¤^wKJE³d�dCTVurE�dCj¨O;lJq;dtT_dáZ;pWEkHJO[HCjWE�l=OQ\¾09TUGWE=Z
E�J E=lLHJd�O]MÚHCj¨EÌGWOQG9��l=OQGIu�Ea`À39pw`[X
G¨Z�HCjWE(MPO]p9KCHCj�OQKJZ9ELKYZ;T�JypWdCT_O]G¿A¦h2OQKJE³O³u�ELK³xwGIp9\�E�KCT_l�X
S�l³OQ\,�
^9p9HaX*HCT_O]GWd_5æh ¶ �r�	;4l=O]G9£wKC\ HCjgX
HzHCj¨E pwGWZ9ELKJl=O]\,^9KJE=dJdCTUu�EáS_E�X]Z;TUGW§�2NX=u�E,T_d�SVTUGWE�X*KCSVc�dCHaXU09S_EtHJO
HCKaX*GWdCu�ELKJdJEá^@ELKCHCp9KO0gX*HCToOQGWd³x¿2�j9TVS_EáHCjWE�dCHaXU09TUSVTUH�c�OQM HCjWE,l=O]\,^9KJE=dJd�TVurE¤d�jWO;lJq;dÌZ9EL^@ELGWZ9dÌOQG�HCjWE
XU0WdJELGWl=EzO]MnX l�X*^9TUSVSµX
KCcüKCToZ9§rE`A
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� jWE GIp9\�ELKCT_l*X*Sgd�TV\�p9S X*HCT_O]GWdnOQM�5 ¶ h�b9�r�4;gX*Sod�O�KJE�urE�X
SgX�l=OQ\,^9SVT_l�X
HJE=ZáKJELS X*HCT_O]GWd�j9TV^/0@ELHV2ÐE=ELG
TUG9TVHCTµX*Swl=OQGWZ;TUHCToOQG�Æ³M�X
K@£WELS_Z60@O]pwGWZWX*KCcÌl³OQGWZ;TUHCT_O]G X*GWZáX]dCcI\,^9HJOQHCTola0@ELjgX=uIToOQK6OQM9dJOQSVp9HCT_OQGWd�A�h2O]KJE
dC^@E=l�TU£Wl�X*SVSUc�x@MPOQKÌXkKaX*GW§rE OQM4M�X
KC�®£WELSoZµ0@OQp9GWZWX*KCc�l³OQGWZ;TUHCT_O]GWd=x@HCjWE�XQdCcI\,^9HJO]HCT_l,dJOQSVp9HCT_OQG�l³OQp9S_Z
ELTVHCj¨E�K¶0@E�O]G¨E(OQMÚXzGIp9\ª0 ELKNOQMÚl=O]\,^9KJE=dJdCTUu�E�HCKaX=urE�SUSUTVGW§�2NX=urE=d��PdJE=E(E`A §lA�=ÚT_§]p9KJEz{r�ax;OQK TUHÐl³OQp9S_Z
X*^9^9KJOIX]l�j#HCjWE�HB2ÐO]�v2NX=u�E�d�HCKCpWlLHCp9KJE�Z9E=dJlLKCT�0 E=Z�XU0 O³u�E]x\2NTUHCj X
G#pwGWZ9ELKJl=O]\,^9KJE=dJdCTUu�E[SoE�XQZ;TVG¨§
MµKJOQG~H�A � jWE�dC^@E³lLTU£Wl XQdCcI\,^9HJOQHCTol�dJO]SUp9HCT_O]GfHCjgX*HzE�\�ELKJ§rE³d�TUG2HCj9Tod�l�XQdJEÌZ9EL^@E�G¨Z9d�O]G2HCjWEádCjgX*^ E
OQMNHCjWE¢TVGwTVHCTµX
S�ZWX
HaX«QÚ�W^¿�Ç�r��¤a=WOQK,O]HCjWELKáM�X
KC�®£WELSoZº0@O]pwGWZWX*KCc l=O]G¨Z;TVHCT_OQGWd³x4OQG9SUc�HCjWE¢HB2ÐO]�v2NX=u�E
dCHCKCpWlLHCp9KJE Tod¦KJE�X
SUTÇ�=E=Z+XQdCcI\,^9HJOQHCTol�X*SVSUc�xwTVKCKJE=dC^@E=l�HCTUu�E O]MÚHCj¨EÌdCjgX*^ EzOQMÚHCjWE(TVG9TUHCTµX
SÚZWX*HaX[A
´ G�HCj9T_d4^gX*^ ELKa2ÐEYl=OQGWdCT_Z9ELKiHCKaX�u�ELSVTUGW§½2NX=u�E�dJOQSVp9HCT_OQGWd%QÚ�W^¿��Èx�u����Z Q��W^��µ���C�nO]MyHCjWE�§�ELGWELKaX*S

E	HrpgX
HCT_OQG
Q�S{T�M��WQy�YXªZD�É ��­Ê
�WQy�O�/Qg�#�¥�É ;�­Ë*�WQg�O�F¢�Qy��� �C¸`Aïªr�

TUG'2�j9Tol�j'2ÐE�X]dJd�p9\�E
���IÌÇ�IM���ÊU��Ë�Í+Î } �
���½Ï��LËI¦·Ðj]|�G��ÊI¦��2NjwTVS_Ezq�E=EL^9TUGW§,TUG+\,TUGWZ�HCj¨EÌdC^@E³lLTµX
S@l�X]d�EzdCHCpWZ;T_E=Z�TUG¥5 ¶ h�b9�r�4;�x¨l=O]KCKJE=dC^@OQGWZ;TUGW§tHJO�´

M��WQy�,Z·Q } ��Q k � Ê
�WQy�,Z�£aQ k � Ë
�WQy�¶ZR��Q k �Á£�¦��[�u�«]��[¤ �C¸`Aï©r�
� jWEáEa`;T_dCHJELGWl=EáO]MnHCKaX=u�ELSUTVG¨§N2NX=urE=d�Tod�TUHJdJELSVMÐX*G2TVGIHJELKJE=dCHCTVG¨§�^9KJOE09S_EL\)A½=¨O]Kzl=O]GIurEL`«39p;`9E=d³x

HCjWE�EL`~T_dCHJELGWl=E OQM6HCKaX�u�ELSVTUGW§�2NX=u�E=d�l�X
G<0 E ^9KJO�urE³Z)0Ic�X,dCjWO;OQHCTVG¨§kX
KJ§Qp9\�ELG~HzXQdNTUG�5Å± � }Qª	;6OQK
pWdCTUGW§zHJOQ^@O]S_O�§QT_l*X*SI\�E�HCj¨O;Z9d6TUGIu�OQSVuITUGW§ÌHCj¨E(D OQG9S_ELctTUGWZ9Ea`kXQd�TVGµ5 ¡NELGg�r©~x ¶ h�b9�r�4;­A � jWE�l�X]dJE¦O]M
X�GWOQG9�vl³OQGIu�Ea`�3wpw`�d�pWlJj�XQd��C¸KA �~��T_di\�OQKJENl=OQ\¤^wSVT_l�X
HJE=Z�A ´ G�^gX*KCHCTolLp9SµX*K³xrHCjWE�^9jgXQdJEÐ^@OQKCHCKaX
TUHiMPOQK
HCjWEzKJE=dCpwSVHCTUGW§áHCKaX=u�ELSUTVG¨§/2NX=u�E�Ñ(e » l�X*G�jgX�u�Ez\�OQKJE�HCjgX
GfHB2ÐO¤E	Hrp9TUSVT�09KCTµX�X
G¨ZkHCjWEz^@OrdJdCT�09TVSUTUH�c
OQMÐ\tp9SUHCTU^9SoEüjWELHJELKJO;l�SUTUG9Tolül³OQG9GWE=lLHCT_O]GWd=x�TVG¨l�SUpWZ;TUGW§2p9G¨Z9ELKJl³OQ\,^9KJE=dJdCTUu�EkOQGWE=d�A'C KJE³l=ELGIH ^wKJO;O]M
OQMÌEL`~T_dCHJELGWl=E�O]MzpwGWZ9ELKJl=O]\,^9KJE=dJdCTUu�E)2NX�u�E=d�MPOQKkHCjWE�l�X]d�E��C¸`Aïª;x�¸`Aï©r��2NTUHCj&d�p�³�l�T_ELGIHCSVc�d�\¢X*SUSÒ Z ÓÔ�ÕpÖp× ¦��/2NXQd(§QTUu�ELG�TVG�5 ¶ b9�r�4;­Azh2OQKJE=O�u�ELK³xWGWO]Gw��Ea`~TodCHJELGWl=E�O]Mnp9GWZ9ELKJl=OQ\¤^wKJE³d�dCTVurE¾2NX�u�E=d
MPOQKiSµX
KJ§rE Ò 2NXQd¦X*S_dJOzE=dCHaX?0wSVT_dCjWE=Z�AnR�p9\�ELKCTol�X*S9KJE=dCp9SUHJd4EL`~^9S_OQKCTVGW§ HCjWENE�J@E=l�H4OQMgu]X*KCcITVGW§ Ò O�u�ELK
X�S X*KJ§rE�KaX
GW§rEÌX*KJEÌEa`;^wSoOQKJE=Z�TUG¹5 h�����;BA
´ GfHCj9T_dN^gX*^@E�K³x�2ÐEzMPO;lLpWd¦O]GfTod�dCpWE=dÐl=O]G¨l³ELKCG9TUGW§áHCjWEFm�g­d:¯�fW¬°fWgihYOQMÚHCKaX=u�ELSUSVTUGW§/2NX=urEÌdJOQSVpwHCToOQGWd

OQMt�C¸`Aïªr��A ´ G�b~E³lLHCT_O]G#{;xa2ÐE¢l³OQGWdCT_Z9ELK d�HaX?09TUSUTVHvc�HJO�OQGWEL��Z~TV\�ELGWdCT_O]GyX
S ^@ELKCHCp9KO0gX*HCToOQGWd³xFX
GWZ�TUG
b;E=lLHCToOQGWd��¤X*GWZf��2ÐEÌl=O]GWd�ToZ9ELKÐ\�p9SUHCToZ;TU\�ELGWdCT_O]GgX*SÚdCHaXU09TUSVTUH�crAC�dCHaX?0wTVSUTVHvcÌHCjWE=OQKCc60gXQdJE=ZtOQG HCj¨E » u]X
GWd�Mµp9GWlLHCT_O]G<5 » xEC���7¨¸QxQm @ ;;jgXQd�0@E=ELG¤Z9ELurE�S_OQ^ E=ZÌMPOQK
Z;cIGgX*\,Tol�X*S6dCc;dCHJEL\�d�A � jWE=dJEÌT_Z9E�X]d�S_E³Z2GyX
HCp9KaX*SUSVc¢HJO�HCjWEádCHCpWZ;c2O]M4OQGWEL��Z;TU\�E�G¨dCToOQGgX*SêdCHaX?0wTVSUTVHvc
OQM HCKaX=u�ELSUSVTUGW§<2NX=u�E=d³x TUGWlLSVp¨Z;TVG¨§[d�cwd�HJE�\�dÌOQMÐl=O]G¨dJELKCu]X
HCT_O]G¥S X	2�d�2NTUHCj d�E³l=OQGWZ�OQKJZ9ELKÌZ;T�JgpWd�ToOQG5ï� � x � �L;ÐX*GWZ�MPOQKÌdJl�X*S X*Ktl=O]G¨dJELKCu]X
HCT_O]G¥S X	2�d62�TVHCj�dJE=l³OQGWZ O]KJZ9ELKtZ~T1JypWdCT_O]G�X
G¨Z�HCj9TUKJZ OQKJZ9ELK
Z;T_dC^@E�KJd�ToOQGµ5æeÌx~� � Aæ{;x � Aæ�4;­A4s�GWZ9ELKJl=O]\,^9KJE=dJdCTUu�E\2NX=urE³d�X
KCT_dJEÐTUGj0@O]HCjkl�XQdJE=d�A ´ GüHCj9Tod4^yX
^@ELK³x:2ÐE
l=O]G¨dCHCKCpWlLHÌHCjWE » u]X*GWdÌMµpwGWlLHCToOQG�MPOQKÌHCjWEkd�l*X*SµX
KÌE	HrpgX*HCToOQG��C¸`Aïªr�ax�TUG¹2NjwTol�j p9G¨Z9ELKJl³OQ\,^9KJE=dJdCTUu�E2NX=urE³d�X*KJEz§�ELGWELKaX*HJE³ZüMµKJO]\ HCjWEzGWOQG9��l=OQGIu�Ea`�39pw`[X
GWZüMPO]pwKCHCj[OQKJZ9ELKYZ;T�JypWdCT_O]G¿A
´ G�b;E=lLHCToOQG�{wx9MPO]SUSoO�2NTUGW§áHCjWEt§rELGWELKaX
SiX*^9^9KJOIXQlJj2O]M\5ä� � ;�xl2ÐE £9GWZ�X,MPOQKC\tp9SµXáMPO]KzX*G+TUGWZ9Ea`Ø KJELSµX
HJE=Z¥HJO2HCjWE » u]X
GWd�Mµp9GWlLHCT_O]G A @ jWELG Ø T_dÌGWE=§IX
HCTUu�E]x�HCjWE,HCKaX�u�ELSVSUTUGW§)2NX=u�E¤Tod p9GWdCHaXU09S_Erx

dCTUGWl=E,HCjWE�^9KJE=dJELGWl=EkOQMYX¢^@O�dCTUHCTUu�Ek§QKJO42NHCj KaX
HJE¤Tod�^9KJE=Z;T_l�HJE=Z�A @ jWELG�^ OrdCTUHCTVurE]x�HCjWE�TUGWZ9Ea` T_d
ª
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=ÚT_§Qp9KJE�{G´�DFO]\,^9KJE=dJd�TVurE�HCKaX=urELSVSUTVG¨§¹2NX=urE=d�MPO]K2�C¸`Aï©r�ª2NTUHCjÁ£�Z'��X*GWZ��ÉZ ¸]xÐl=OQG9GWE=lLHCTVG¨§Q��àß �[¤ï�r��{r�rª9¸�HJOºQ{��Z/�G¤V¸KA @ X�u�E=d�GIp9\¾0@ELKJE=Z ¸]xï�;x�X
G¨Z�ª X*KJEfGIp9\�E�KCT_l�X
SUSUc�dCHaXU09SoEfTUG
OQGWE�dC^gXQl=E�Z;TU\üELGWd�ToOQG�xI2Nj9TUSoE«2NX=u�E=d2{�X
GWZ���X
KJE[p9GWdCHaXU09S_EKAáC�SVS�2NX�u�E=d[X*KJE�p9G¨dCHaX?0wSoE�HJO
\tpwSVHCT_Z;TU\üELGWd�ToOQGgX*S9^ ELKCHCp9KO0yX
HCT_O]G¨d�Aa=WOQK6HCjwTod4dC^@E=l�TµX*S;u]X
SUpWENOQM{Q��,HCjWELKJE�X
KJENX*G,TVGw£9G9TUHJEÐGIp9\¾0@ELK
OQM6l=O]\,^9KJE=dJdCTUu�E�2NX�u�E=dYl=OQG9GWE=lLHCTVG¨§ HJOFQ���A
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X*G+TUGWZ;T_l�X
HJOQK(OQMid�HaX?09TUSUTVHvcrA � � jWE TVGWZwEL`+O]GwSVc¢^9KJE=Z;TolLHJd�HCjWE ^gX
KCTUHvc+OQM6HCjWE G~pw\¾0@E�KzOQM6p9G¨dCHaX?0wSoE
ELTo§rELGIu]X
SUpWE=d�O]Ká^@O�dCTUHCTUu�Ef§]KJO42�HCj�KaX
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